The decreased N6-methyladenine DNA modification in cancer cells.
N6-methyladenine (6 mA) is a recently characterized DNA modification in mammalian genomes, although its biological importance remains to be resolved. Using a highly sensitive HPLC/MS/MS approach, here we report regulation of 6 mA modification in mammalian cells. To these aspects, down-regulation of 6 mA modification was first characterized in human cancer cells and tissues, relative to their normal controls. In contrast to the relative stable 5 mC modification, a dramatic decrease of 6 mA modification was found, showing that 6 mA is the most regulated DNA modification in cancers. In addition to the regulation in cancer cells, a hundreds-fold increase of 6 mA modification was found for in vitro cultured human cells, relative to the in vivo cells. This up-regulation was also confirmed with in vitro cultured mouse cells. Taken together, our study revealed distinct 6 mA modification profiles in the cancer and cultured cells. Considering its distinct regulation from that of 5 mC, our study suggests that 6 mA DNA modification may play a crucial role in cell fate transition of mammalian cells.